PATENT ABSTRACTS OF JAPAN 



(11 publication number : 09-034864 
(43)Date of publication of application : 07.02.1997 



(51)Int.CI. 



(21 Application number : 07-178449 
(22)Daie of filing : 14.07.1995 



606F 15/78 
606F 11/22 
606F 11/28 

(71 Applicant : SHARP CORP 
(72)Inventor : OlMO KENJI 



(54) SINGLE CHIP MICROCOMPUTER 

(57)Abstract: ... .. . .., , , ;xf , ; ,, ,. y, 

PROBLEM TO BE SOLVED: To provide the single chip microcomputer in 
which an application program is corrected while being mounted on a 
device without increasing the number of terminals of the single chip 
microcomputer 

SOLUTION: An ACL terminal 23 and a TEST terminal 24 in the single 
chip microcomputer 1 1 are part of external connection terminals 
prepared in advance for program^ operation! When a debug program 
stored in a monitor ROM 1 6 is started, a connection state in a terminal 
input signal selector 20 is switched to send/receive data required for 
debugging the user program to/ from a terminal equipment 31 via the 
ACL terminal 23 and the TEST terminal 24. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. . 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A microprocessor and the application program performed by the microprocessor, ROM which 
stores the program for debugging for debugging an application program, In the single chip microcomputer 
with which the information relevant to an application program and the program for debugging is equipped 
with RAM stored temporarily and two or more external connection terminals The interface for a 
communication link which can perform transfer of external equipment and information through some 
external connection terminals, It has the control means controlled to switch the function of some said 
external connection. terminals. A control means When the program for debugging is started, connection 
of said some of external connection terminals is switched to the interface for a communication link. The 
single chip microcomputer characterized by switching to the program moving functions as a 
microcomputer when an application program is started. 

[Claim 2] Said ROM is a single chip microcomputer according to claim 1 characterized by being 
rewritable ROM electrically. 

[Claim 3] Said some of external connection terminals are single chip microcomputers according to claim 
1 or 2 characterized by functioning as an ACL terminal or a TEST terminal. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the single chip microcomputer of the device embedded 

type which performs the program written in ROM (Read Only Memory). 

[0002] 

[Description of the Prior Art] The single chip microcomputer (a microcomputer is only called below.) 
generally used conventionally is used being included in a device, and is controlling the device by the user 
program stored in internal ROM. In the common mask-ROM version microcomputer, in order that the 
information inside a microcomputer may be outputted or there may be no function of the dedication for 
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correcting a user program, it is difficult to debug a user program in the condition included in the device, 
i.e.,:the condition of actually operating. Moreover, since the user program is stored in ROM of a 
microcomputer even if debugging of a user program is possible, when ROM is a mask ROM, it is difficult 
[ it ] to rewrite a user program. 

[0003] Development of the above microcomputers . is performed using ICE (In Circuit Emulator). In case 
a microcomputer is developed by ICE, ROM in which the user program was stored uses an evaluation 
chip (an "ever chip" is called henceforth) instead of. An ever chip has many terminals which have 
structure which can take out the signal level in the signal line which connects the component of not only 
the output from the terminal in a microcomputer but the interior, respectively, and are prepared. 
Therefore, it is not incorporable into a device like said ROM. Therefore, ever chips, such as a socket in 
which said ROM is inserted, and ICE must be connected by the cable. Since it connects with a cable, it 
must take into consideration also about the effect of the noise inputted through a cable. 
[0004] Moreover, since a manufacture process differs from the mask-ROM version microcomputer, 
electric properties etc. may differ and an ever chip has a problem in using for final evaluation of a 
microcomputer. 

[0005] There is the OTP (One Time Programmable ROM) version as a single chip microcomputer which 
can equip directly the device which is going to incorporate a microcomputer and can perform evaluation 
of a program of operation. Since the OTP version is the same as said mask-ROM version in appearance, 
although it can be built into a device and can perform evaluation of a program of operation, since it does 
not have the function which outputs the information inside a microcomputer outside, it requires time and 
effort for debugging a program very much. • 
[0006] The 1st technique for solving the trouble in the above Prior arts is indicated by JP,4-332051,A. 
In the 1st advanced technology, the program for debugging is stored in ROM with which a 
microcomputer is equipped with the user program. Internal information is outputted to a terminal unit 
through the interface for a communication link prepared in a microcomputer, and a debug command etc. 
is inputted from a terminal unit. It is made for the program for read in and debugging to access the 
contents of the ROM to RAM at RAM in a microcomputer altogether at the time of debugging initiation. 
[0007] Moreover, the 2nd technique is indicated by JP,3-202924,A. In the 2nd advanced technology, the 
interface with the equipment which memorized the program for debugging is established in the 
microcomputer. It chooses whether a user program is performed according to the change condition of 
the terminal inside a microcomputer, or debugging of a user program is performed. In this advanced 
technology, the program for debugging is memorized by the debugging equipment of the microcomputer 
exterior, reads a user program into the memory for the emulations of debugging equipment, and debugs a 
user program. The command from debugging equipment is inputted through the microcomputer built into 
the device, and a check of operation is performed: 

[0008] Moreover, the 3rd technique is indicated by JP,61-58052,A. With the debugging equipment in the 
3rd advanced technology, a probe is inserted in SOKKETO which it transposes to ROM the application 
program is remembered to be, and is equipped with said ROM, and transfer of a microcomputer and a 
signal is performed. The user program which it is going to debug is memorized by RAM of debugging 
equipment, and it debugs to this program to it. The program for debugging is memorized by ROM in 

debugging equipment. - — - 1 : - - 

[0009] 

[Problem(s) to be Solved by the Invention] In the 1st advanced technology, the terminal used for the 
communication link is a terminal only for communication links, and has caused the increment in the 
number of terminals in a microcomputer. 

[0010] Moreover, in the 2nd advanced technology, the equipment which equipped debugging a user 
program with the program for debugging is needed separately, and cannot debug easily. Since the 
terminal for data transfer is plurality, the area which the change equipment which switches a terminal 
needs becomes large. 
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[OOiTl In the 3rd advanced technology, it transposes to ROM which has memorized the user program 
etc., a ROM probe is inserted, and the signal is delivered and received between debugging equipment and 
a microcomputer. Performing an emulation at the rate at which a user program actually operates is 
consisting difficult gradually of the limitation of a timing-specification, delivering and receiving a signal 
through a probe. Moreover, the connection by the probe may destroy the socket the device by which a 
microcomputer is attached, for example,. for ROM, etc., and has a problem in respect of safety. 
[0012] The purpose of this invention is offering the single chip microcomputer which can correct an 
application program in the condition of having included in the device, without making the number of 
terminals in a single chip microcomputer increase. 
[0013] 

[Means for Solving the Problem] The application program with which this invention is performed by a 
microprocessor and the microprocessor, ROM which stores the program for debugging for debugging an 
application program, In the single chip microcomputer with which the information relevant to an 
application program and the program for debugging is equipped with RAM stored temporarily and two or 
more external connection terminals The interface for a communication link which can perform transfer 
of external equipment and information through some external connection terminals, It has the control 
means controlled to switch the function of some said external connection terminals. A control means 
When the program for debugging is started, connection of said some of external connection terminals is 
switched to the interface for a communication link. When an application program is started, it is the 
single chip microcomputer characterized by switching to the program moving functions as a 
microcomputer. If this invention is followed, the application program with which a single chip 
microcomputer is performed by the microprocessor, and the program for debugging are stored in ROM. 
In case an application program is debugged, the program for debugging is started. If the program for 
debugging is started, a control means will switch the function of some external connection terminals. 
The interface for a communication link delivers and receives information on external equipment through 
the external connection terminal with which the function was switched. The program for debugging 
debugs an application program based on the information supplied from external equipment. When an 
application program is started, a control means switches an external connection terminal to program 
moving functions, and delivers and receives information. Therefore, since it is performed by the control 
means using some external connection terminals with which the function was switched, transfer of the 
information on the equipment of the exterior required in order to debug an application program does not 
need to prepare the terminal only for [ information ] transfer, in order to debug, and even if it does not 
make large area of the chip with which a single chip microcomputer is formed, it can debug an 
application program. 

[0014] Moreover, said ROM of this invention is characterized by being rewritable ROM electrically. If this 
invention is followed, ROM is electrically constituted by rewritable ROM, for example, a flash memory 
etc. Therefore, the application program corrected by the program for debugging is memorizable to ROM 
with the condition that the single chip microcomputer was built into the device. 
[0015] Moreover, some [ said ] external connection terminals of this invention are characterized by 
functioning as an ACL terminal or a TEST terminal. If this invention is followed, some external 
connection terminals which deliver and receive information on external equipment at the time of ... 
actuation of the program for debugging will be ACL or a TEST terminal. Therefore, since the function . of 
an external connection terminal with low operating frequency is switched and transfer of external 
equipment and information is performed in case the function as a single chip microcomputer is 
performed, in case an application program is debugged, it is not necessary to switch the function of an 
external connection terminal frequently, and a control means can be realized in a simple circuit 
[0016] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the configuration of a single chip 
microcomputer 1 1. A single chip microcomputer (a microcomputer is only called henceforth) 1 1 is 



-4- 



constituted including CPU (central processing unit)12, ROM (Read Only Memory)13 and RAM (Ramdom 
Access Memory)14, a comparator 19, the terminal input signal selector 20, the vector address- 
generation circuit 21 ; and UART (Universal Asynchronous Receiver and Transmitter)22, and is equipped 
with the terminal for two or more external connection which is not illustrated. In the microcomputer 11 
of drawing 1 . the ACL (All CLear) terminal 23 and the TEST terminal 24 were shown as some terminals 
for external connection. 

[0017] ROM13 is constituted by a user ROM 15 and monitor ROM 16, for example, is rewritable ROM 
electrically [ a flash memory etc/]. RAM14 is constituted by emulation RAM 18 with a user RAM 17. The 
address bus 25 and the data bus 26 are connected to CPU12. ROM13 and RAMI 4 are connected by 
CPU12, the address bus 25, and the data bus 26. By the address bus 25, the addresses, such as ROM13, 
are specified and transfer of data is performed through a data bus 26. 

[0018] The user program which is an application program which the user developed is stored in the user 
ROM 15, and the program for debugging said user program etc. is memorized by monitor ROM 16. The 
start of the user program stored in external communications control and external User ROM 15 with a 
terminal unit 31, a stop, etc. are controlled by the program for debugging. ' 

[0019] The momentary writing of data etc. is performed at the time of actuation of the user program by 
which the user RAM 17 is stored in the user ROM 15. Emulation RAM 18 stores the data inputted from 
the terminal unit 31 at the time of starting of the program for debugging stored in monitor ROM 1 6. 
[0020] Based on information, such as the number of bits of the data transferee beforehand memorized 
by monitor ROM 16 and the data transmitted at once, data are transmitted [ UART22 ] and received by 
the serial method using two signal lines. Data are inputted into UART22 from a terminal unit 31 through 
the terminal input signal selector 20. The data inputted into UART22 are inputted into emulation RAM 18 
and the vector address-generation circuit 21. 

[0021] By inputting into the ACL terminal 23 the signal of the high level defined beforehand or a low 
level, a microcomputer 11 performs the same actuation as a power up, and clears the value of the 
register in a microcomputer 11 etc. Moreover, a microcomputer 11 is investigated by inputting a signal 
according to the program which can define beforehand whether the circuit in Microcomputer II is 
operating.normally as processing called a static test mode, when the level of the signal inputted into the 
TEST terminal 24 at the power up is the level defined beforehand. 

[0022] Drawing 2 is drawing showing a format of the data in UART22. Drawing 2 (1) shows the example 
of the format from which a part for data division was constituted by 7 or 8 bits. In the. 7/8-bit mode, a 
part for the data division which consisted of bits 0 with the data to Bit n (n~is 7 or 8) following on the 
start bit appointed beforehand is prepared. When n is 7, the parity bit which is 1-bit data succeedingly is 
prepared in a part for data division, but a parity bit is not prepared when n is 8. The stop bit which turns 
into a part for data division and a parity bit from 1 or 2 bits succeedingly is prepared. 
[0023] Drawing 2 (2) shows the example of the format from which a part for data division was 
constituted by 9 bits. In the 9-bit mode, a part for the data division constituted from a bit 0 by the data 
and the parity bit to Bit n is prepared following on the start bit appointed beforehand. If a part for data 
division is followed, the stop bit which consists of 1 or 2 bits is prepared. 

[0024] A comparator 19 performs the comparison with the data of an address bus 25 and a data bus 26, 
- and the data memorized by emulation RAM 18. The vector- address-generation circuit 21 outputs the 
predetermined address in a user ROM 15 and monitor ROM 16 based on the result of the comparison in 
the time 19 of the input of an ACL signal, and various interruption generating, for example, a comparator, 
etc. The start address of the program for debugging in monitor ROM 16 etc. is stored in the vector 
address-generation circuit 21, and a program is performed in it based on the address outputted from the 
vector address-generation circuit 21. 

[0025] Drawing 3 is the block diagram showing the configuration of the terminal input signal selector 20. 
The terminal input signal selector 20 is constituted including a register 41, the self-resetting circuit 42, 
the signal change circuit 43, the signal input authorization circuit 44, the I/O change circuit 45, and a 
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transistor 46. 

[0026] The I/O change circuit 45 is constituted including a buffer 51, the transistor 52 which is FET, 
(Field EffectTransistor) of n mold, NAND gate 53, and the transistor 54 which is FET of p mold. The 
signal change circuit 43 is constituted including the AND gates 55 and 56 and the OR gate 57, the 
output of the AND gate 55 is inputted into one input terminal of the OR gate 57, and the output of the 
AND gate 56 is inputted into the input terminal of another side of the OR gate 57. The signal input 
authorization circuit 44 is constituted including the AND gate 58. 

[0027] Although shown in drawing 3 as one D flip-flop, two or more registers 41 are formed in the 
terminal input signal selector 20, and the address for identifying each register 41 is assigned to each. 
Based on an internal clock signal, the data of a data bus 26 are written in the register 41 specified with 
the address value given through an address bus 25. If an internal clock signal is inputted into the input 
terminal CK of a register 41, the level of the signal inputted into the input terminal D will be outputted 
from an output terminal Q, and the signal which reversed the output of an output terminal Q will be 
outputted from the reversal output terminal QB. The signal SEL1 outputted from an output terminal Q is 
inputted into one input terminal of the AND gate 58. The signal SEB outputted from an output terminal 
QB is inputted into one input terminal of the AND gates 55 and 56, respectively, and is inputted into the 
control terminal of a buffer 51. 

[0028] The output of the seHH-esetting circuit 42 is inputted into the reset terminal R of a register 41, 
and the input terminal of another side of the AND gate 55. The signal line 60 connected to the ACL 
terminal 23 is connected to the input terminal of another side of the AND gate 56, and the input 
terminal of another side of the AND gate 58. 

[0029] A signal is inputted into the buffer 51 in the I/O change circuit 45 through a signal line 59 from 
the TEST terminal 24. The drain D of the transistor 46 which is FET of p mold is connected to the signal 
line 59. Gate G is grounded and, as for the transistor 46, predetermined potential is given to , Source S. 
Therefore, when there is no input from the outside to the TEST terminal 24, the level of the signal 
inputted into the I/O change circuit 45 becomes high-level. 

[0030] Signal SEB is inputted into the buffer 51 as a control signal, and if Signal SEB serves as a low 
level, the signal output of a buffer 51 will be in a hi-z state. The output of a buffer 51 is supplied to 
other components in a microcomputer 11 as an internal TEST signal NTE. In addition, the drain D of a 
transistor 54 is connected to the output of a buffer 51. Gate G is grounded and, as for this transistor 54, 
predetermined potential is given to Source S. Therefore, when the signal output of a buffer 51 is a hi-z 
state, the internal TEST signal NTE becomes high-level 

[0031] The drain D of a transistor 54 is further connected to the 1st input terminal of NAND gate 53. A 
signal SEL1 is inputted into the 2nd input terminal of NAND gate 53, and the output signal OUA from 
UART22 is inputted into the 3rd input terminal. The output of NAND gate 53 is given to the gate G of a 
transistor 52. Drain D is grounded and, as for a transistor 52, Source S is connected to a signal line 59. 
[0032] The actuation after a power source is supplied to a microcomputer 1 1 is explained. If a power 
source is switched on, the self^resetting circuit 42 will output a forward pulse signal, and a register 41 
will be reset. Therefore, a signal SEL1 serves as a low level, and Signal SEB becomes high-level. Since 
Signal SEB is inputted into the control terminal of a buffer 51, the level of the signal inputted into the 
TEST. terminal 24 is outputted as level of the internal TEST signal NTE as it is. The internal TEST signal 
NTE serves as a low level, only when operating a microcomputer 11 in TEST mode. . 
[0033] The register 41 shown by the address bus 25 latches the signal value of the data bus 26 inputted 
into an input terminal D synchronizing with the internal clock signal CK. When the signal inputted into an 
input terminal D is high-level, a signal SEL1 becomes high-level. When a signal SEL1 becomes high-level, 
the signal inputted into the ACL terminal 23 is inputted into UART22 as a UART input signal UA through 
the AND gate 58 of the signal input authorization circuit 44. By supplying the output of the signal input 
authorization circuit 44 to UART22, the program for debugging of monitor ROM; 16 starts. The program 
for debugging makes emulation RAM 18 memorize the value of the start address of the application 
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program stored in the user ROM 15. Moreover, the program for debugging supplies the data defined 
beforehand to UART22. 

[0034] UART22 makes said data defined beforehand the UART output signal OUA, and inputs them into 
the I/O change circuit 45 of the terminal input signal selector 20. The output of NAND gate 53 becomes 
settled with the signal level of the inputted data. Since the output of NAND gate 53 is inputted into the 
gate G of a transistor 52, when the signal level of said data is high-level, a transistor 52 flows, and the 
output of the TEST terminal 24 serves as a low level. Moreover, when the signal level, of said data is a 
low level, a transistor 52 is intercepted and is set to the output signal from the TEST terminal 24 being 
high-level. 

[0035] When the terminal unit 31 is connected to the ACL terminal 23 and the TEST terminal 24, based 
on the data inputted through the TEST terminal 24, a terminal unit 31 supplies the data which are the 
reply signal which shows that it connects with the ACL terminal 23 and the TEST terminal 24 to the 
ACL terminal 23. 

[0036] In a microcomputer 11, after outputting said data from the TEST terminal 24, when the reply 
signal is not inputted into the ACL terminal 23 from a terminal unit 31 within the time amount defined 
beforehand, it is judged that the terminal unit 31 is not connected. That is. when a reply signal is not 
inputted from a terminal unit 31, it is judged that a microcomputer 11 is not a program debug mode. 
[0037] If a reply signal is not inputted from a terminal unit 31, the program for debugging clears a 
register 41 by inputting a signal into a register 41 through a data bus 26, the input to the ACL terminal 
23 is made into the internal ACL signal NAC, and it is made for the input to the TEST terminal 24 to 
serve as the internal TEST signal NTE. After the functional change of the ACL terminal 23 and the 
TEST terminal 24, the start address of the user program which emulation RAM 18 was made to 
memorize is returned to an address bus 25, and a user program is operated. 

[0038] If a reply signal is inputted from a terminal unit 31, said reply signal will be inputted into UART22 
through the ACL terminal 23 and the signal input authorization circuit 44. Based on the reply signal 
inputted into UART22. the ACL terminal 23 and the TEST terminal 24 are used as a terminal only for 
communication links. Since it was checked that it is a program debug mode, the program for debugging 
awaits the debug command succeedingly inputted through the ACL terminal 23. 
[0039] The processing in a program debug mode is explained. The debug command inputted in the 
terminal unit 31 is inputted into the terminal input signal selector 20 through the ACL terminal 23. 
Furthermore it is inputted into UART22. is stored in emulation RAM 18 from UART22, and is analyzed by 
the program for debugging. 

[0040] When the analyzed command is a command which refers to in-house datas, such as a register, 
the program for debugging incorporates required information from an address bus 25 and a data bus 26, 
and outputs it to UART22. UART22 transmits the given information to a terminal unit 31 through the 
TEST terminal 24. 

[0041] When the analyzed command is a setup of break point data, the working program for debugging 
stores in emulation RAM 18 the data sent from the terminal unit 31. When the analyzed command is a 
command which directs activation of a user program, the start address of the user program stored in 
emulation RAM 18 is set as an address bus 25, and a user program is performed from the shown 
address. If break point data are beforehand set up in case a user program is performed in a program 
debug mode, break point data are compared with the data of each buses 25 and 26 in a comparator 19. 
[0042] A user program is stopped when the break point data stored in emulation RAM 18 are an address 
value, and this address value and the address value transmitted through an address bus 25 are in 
agreement. A user program is stopped when the break point data stored in emulation RAM 18 are 
predetermined data other than an address value, and this data and the data transmitted through a data 
bus 26 are in agreement. The address of a user program which stopped when the user program stopped 
is stored in emulation RAM 18, and the program for debugging of monitor ROM 16 is started again. 
[0043] Drawing 4 is the timing chart of each signal in a microcomputer 11. In time of day tO, if the power 
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' source shown in drawing 4 (1) is switched on, the output of the self-resetting circuit 42 shown in 
drawing 4 (2) in time of day t1 will start on "High H" level from "Low L" level. When the output of the 
self-resetting circuit 42 became high-level, the internal ACL signal NAC shown in drawing 4 (3) starts. 
Moreover, the input to the TEST terminal 24 shown in drawing 4 (9) begins to start, and the internal 
TEST signal NTE shown in drawing 4 (7) begins to start. 

[0044] If the output of the self-resetting circuit 42 falls to a low level in time of day t2, the internal ACL 
signal NAC will fall with a low level. When the output of the self-resetting circuit 42 was set to a low 
level, the signal SEL1 shown in drawing 4 (6) starts, and it becomes high-level in time of day t3 at first. 
When the signal SEL1 became high-level, the predetermined data mentioned above as a UART output 
signal OUA shown in drawing 4 (8) are outputted to a terminal unit 31 through the TEST terminal 24 
from time of day t3. In addition, as shown in drawing 4 (9), high level and a low level replace the data 
outputted from the TEST terminal 24 ON in Signal OUA. Sending out of said data is performed in the 
period T1 from time of day t3 to time of day t4. A terminal unit 31 sends out the reply signal which 
shows that the terminal unit 31 is connected to a microcomputer 11, if said data are inputted. 
[0045] If the reply signal sent out from the terminal unit 31 shown in drawing 4 (4) is inputted into the 
ACL terminal 23 in time of day t5, it will be inputted into UART22 as a UART input signal UA shown in 
drawing 4 (5). The receipt of a reply signal is performed in the period T2 from time of day t5 to time of 
day t6. The signal and the UART input signal UA which are inputted into the ACL terminal 23 in a period 
T2 serve as the same level. In period T3 from the time of day t2 when the output of the self-resetting 
circuit 42 falls to the time of day t6 which the receipt of a reply signal completes, the input of the reply 
signal over starting and UART22 of the program for debugging can await. If a reply signal is inputted in a 
period T2, it will become a program debug mode after time of day t6. 

[0046] Drawing 5 is a flow chart which shows the processing in a microcomputer 1 1. At step si, it 
awaits that a power source is switched on. If a power source is switched on, it will progress to step s2. 
At step s2, a signal is generated in the self-resetting circuit 42, and a register 41 is reset. 
[0047] At continuing step s3, it judges whether the signal level of the internal TEST signal NTE is high- 
level. When the signal level of the internal TEST signal NTE is high-level, it progresses to step s4. At 
step s4, the signal output from the self-resetting circuit 42 is suspended, and the reset condition of a 
register 41 is canceled. Since the reset condition was canceled, a register 41 incorporates the value of a 
data bus 26 based on an internal clock signal. Therefore, the signal SEL1 outputted from the output 
terminal Q of a register. 41 becomes high-level. 

[0048] When a signal SEL1 becomes high-level, the signal level of the internal ACL signal NAC 
outputted from the signal change circuit 43 turns into a low level. Moreover, the signal level of the UART 
input signal UA outputted is defined based on the level of the signal inputted from the ACL terminal 23 
from the signal input authorization circuit 44. That is, the ACL terminal 23 turns into an input terminal of 
a data signal sent from a terminal unit 31. 

[0049] At step s5, the program for debugging stored in monitor ROM 16 based on the address specified 
by the vector address-generation circuit 21 is started. Moreover, the start address of the user program 
stored in the user ROM 15 is stored in emulation RAM 18. 

[0050] In continuing step s6, a predetermined signal is outputted from UART22 and it is given through 
the-TEST terminal 24 to. a terminal -unit 3-1, The TEST terminal 24 turns into -an output terminal- which 
outputs a data signal to a terminal unit 31. At step s7, it judges whether the reply signal from the 
terminal unit 31 to said predetermined signal was inputted through the ACL terminal 23. When a reply 
signal is received, program debugging processing mentioned above is performed. 

[0051] Moreover, when a reply signal is not received; it judges that the terminal unit 31 is not connected 
and a signal SEL1 is made into a low level. When a signal SEL1 is set to a low level, the signal inputted 
into the ACL terminal 23 is used as an internal ACL signal NAC in a microcomputer 1 1, and the signal 
inputted into the TEST terminal 24 is used as an internal TEST signal NTE. Furthermore, a read-out 
user program is started for the start address of the user program stored in emulation RAM 18. 
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[0052] In step s3, when it judges that the signal inputted into the TEST terminal 23 is a low level, a 
microcomputer 11 goes into the static test mode mentioned above. . 

[0053] In case a microcomputer 11 is started as mentioned above according to this gestalt of operation 
of this invention, it checks whether the terminal unit 31 is connected to the ACL terminal 23 and the 
TEST terminal 24. When the terminal unit 31 is connected, in the terminal input signal selector 20, the 
function of a terminal is switched and let the ACL terminal 23 and the TEST terminal 24 be the 
terminals only for communication links. Since the program which debugs a user program is stored in 
monitor ROM 16, a terminal unit 31 does not need to display the sent data, or does not need to use the 
equipment of dedication for program debugging that what is necessary is just the configuration that a 
debug command can be inputted, and can debug a program easily. 

[0054] Moreover, since the function of the ACL terminal 23 and the TEST terminal 24 is a terminal 
seldom used at the time of the usual program moving function, it can make simple structure structure of 
the terminal input signal selector 20. 

[0055] In addition, although [ this gestalt of operation of this invention ] ROM13 is rewritable ROM, since 
debug information can be read through the terminal input signal selector 20 even if it is the case where 
a ROM like a mask ROM which cannot be rewritten is used, where a microcomputer 1 1 is actually 
attached in a device, it can debug. 
[0056] 

[Effect of the Invention] Since transfer of the information on the equipment of the exterior required in 
order to debug an application program is performed by the control means using some connection 
terminals with which the function was switched as mentioned above according to this invention, it is not 
necessary to prepare the terminal only for communication links in a single chip microcomputer, and the 
application program stored in ROM in the condition of having been attached in the device can be 
debugged, without making large area of the chip with which a single chip microcomputer is formed. 
[0057] Moreover, since an application program is correctable with the program for debugging with the 
condition of having built the single chip microcomputer into the device since ROM was electrically 
constituted by rewritable ROM according to this invention, an application program can be debugged 
easily and the time amount concerning development of an application program can be shortened. 
Moreover, since it becomes rewritable [ the program for debugging ], a user s original control can be 
performed. 

[0058] Since the function of an external connection terminal with low operating frequency is switched 
and transfer of external equipment and information is furthermore performed according to this invention 
in case the function as a microcomputer is performed, in case an application program is debugged, it is 
not necessary to switch the function of an external connection terminal frequently, and a control means 
can be realized in a simple circuit. 

[Translation done.] 
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JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the single chip microcomputer 1 1 which 
is one gestalt of operation of this invention. 

[Drawing 2] It is drawing showing a format of the data in UART22. 

[Drawing 3] It is the block diagram showing the configuration of the terminal input signal selector 20. 

[Drawing 4] It is the timing chart of each signal in a microcomputer 1 1. 

[Drawing 5] It is the flow chart which shows the processing in a microcomputer 11. 

[Description of Notations] 

1 1 Single Chip Microcomputer 

12 CPU 

13 ROM 

14 RAM 

15 User ROM 

16 Monitor ROM 

17 User RAM 

18 Emulation RAM 

1 9 Comparator 

20 Terminal Input Signal Selector 

21 Vector Address-Generation Circuit 

22 UART 

23 ACL Terminal 

24 TEST Terminal 

25 Address Bus 

26 Data Bus 

31 Terminal Unit 



[Translation done.] 
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1 

[*mii*g>*h] - ■■ ■ 

fcR^WBMKMS 1 ? 1 i «:« A. 5 V s> ^ >f> p 
[«**3] ACLffi^ 

*fc»±T e s T*=Fi ur^fgi-^ r. t &mkk-t$ft 

■#S 1 4 fctt 2Et©^^ ^ p a yif a 

[0 0 0 1] 

[JSMOiPl-t-SftflS^l *55SH tt\. ROM (Read Onl 
y Memory) fc»ii*^fc^n ^9 A *|SfT-t*5««*lii 

[0002] 

-7*^ ROMtfcSi^^li^-fT'p ^7 AcoS^x. 

[0 0 0 3]. ±3*<ri«f5'&^^ 2 n'^^fcT^ — *tf>BH3& 
f3\ ICE (In Circuit Emulator)' SrfflV^Tfxt)iX 
-5 0 I CEtCJZoTW^P^Vt^-^OP^^T? 



^r^m-rn t «st*# 5i5 t *o-c*s o ««■ fe^ 

SS^t^VV.bfc^oT, tfrlBROM-.il^t«K: 
atSfc*Iiitpr £^T*#&W *<Dtc!b, huIEROM*s 
WA£*t£ =*'<—<?y7s ICESr^- 

[0 0 0 4] ^s/^fi, v^^ROMlv 

a - * o*j*w«;ffF« Km ^ 5 id ttraiaas .*> 5 0 

[0.0-0 5] ^ t3 b-y fa-^r Jrifiis t - 5vi 1 58 

(One Time Programmable ROM) J5g*Sfc5 0 OTPfig 
20 f± v ^W»CttMIE^^^ROM)Si-ia«Tfc5<0"Cai 

[0 0 0 6] iacoJiS^tt^ftflffcisitsraH^S: 
<Sftt5fc6*«l©ft«tt. #BI¥4-3 3 2 0 5 1 

t-Y ^ n r^^t: 0 n- — ^ ^{ft^^tbaROM^^— if^n 

^0#tc(i N Rt)M^)rt§5:^tvy ^ P n >-b°^— ^f^i 
[0 0 0 7] ft2cDfeitf±, #BH¥3-2 0 2 9 

7x-f ^5r-7-f ^ n n y t°a-f rt^ittt^o W 

0^p/7^i^^^^y tr -'i - ^ ^of^ v ^ 

ffl^pf y fc^x— !f y p i=^SrBS^^T^-f ^ ^p ^ 

[0 0 0 8] Sfc, % 3<^&Wf3:WP?flBg6.1 - 5 8 0 5 
so 2#^W£M*S*tT^5o B3cO^TS«^^(t^7- 



(3) 

3 

ny*7AK&LT7 f ^yy*3rfr 5„ f^y.^»7 , D^ 
[0 0 0 9] 

n => y t" a - y" K *j 1 1 5 SJj^F- ISfc <£> *g £ *8 ^ T 1/ 3 « 
[0 0 10] ^fc,. JB2 05fetrft» - Cf4. =l-*?-7u7- 
=7 A ©tv* y V/kft ? s'^fflro/nf 7A Sr{» 

*.fc»1ti6*8iJJft85* i * 5. , y y*£fir 5 ~ i: 

*s -c * * i \, x - 9 n&skm v> m^frMWLX* h%<D -em=F 

[0 0 1 U..J(f-3(0^lTfttST?r4, .a-f^p/JAft. 
if LT^S R OMtcBIMLT R OM/o — 

A LtT^ y ^» i^^oay^iC Rg-Cfg 
■§-©SS £fr o "C ^ £ „ 7"p - 7* b X ft 4r- 

fc fcff R OMfflcy.^.y. hft if LT LS; 5 ^ria*. 

[0012] g ftjfi, v-fyVv^ y T'W * n 

. #K:tti&^£:|*1»"CT7 r y y— v-3 .V^c^AofcjE 
$rtf 5 - i # -C # 5 v- V yVv-^ y ■< 9 n a y f a — 

[0013]'. , 

y^-v'sy/D^^t, .y-— ->3 y/0^7 
A fc'rv* y y*i" 5 j'^7"D^7At Sr*&Srt 

tSROMt, T^-y>— v-3 y7°o?7J*l3£Xf7 t s< 

RAMh ^©^^^i^^2)->V;/^y . 

5 i 5 U:lW»T*-*fW».#Sl!i: WW¥; 
«»4, 7^ y y*ffl©y*D y*7 Aj&sfitb.3 ixfc. t-# 

XT' y -7"- vr a y-7°o ?7J±frmW)£ftfct 
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4 

tgfT^57^P^->'g>'7 J D^7At 

— ya^p^A <D-T-/\y ?*:'fsoW<Z- liv?/* y 
<D^ay*7A^S2t&iT5,X/^y^ffi<D7 , of7i» t ^Se 

^^5c b^fc^»*B^*¥S:^>-C» ii 

«ffl©^f y^7x^^(iW©lIt ©If ^cDSS^rfT 
5o x^y^ffl7°ny*7Af4 A ^ro^S^b^^tt 
io.. sif vTTT'y 3 yfp? t ?-.hs<D<f/*> y 

r&ftOo T.zf y a ^-7* o y* 7 A ^sjE U $ Hfc t 

—^3 ^7°n y*7 AOyf^y y*^ff 5 fcfefc^S^SB 

ds^c < > -yyiff^f- yzf-?-<f n = >- fa— y- 

y 7°©ffi^Sr^: < < T.t> T y* y v"— > a yf 

[0 0 14] *fc*^BJ(DHfjlEROMtt, 
ifBriB* ROMtfcS: t tirio. *»W left*, 
tf, ROMtt«^t-»^i^Ifg'iROM,. fct 

■T^^fl 7* n y*5 A J; o T{*iE $ ^fcT y* y y"— > 
3 y7"p^7^l:->y^vf ^/.vri'^, 03 ^^-^ 

• ^T?^?»o . , . ,; ...,,-,! 

[0015] .ffc^BJ^ttilB-SPp^^S^T-fi. 
so ACLiSf*fcliTE.STpt VXmmir^^t^W 
'mtjrZ„,*ftWitm^&.^y<y7*m7.v7:7M.<DW) 

fflirli.-ACLffcliTEST ffi-^ T* h Z> c U & o 
X^co^St •ft^wagSrff 5 ©T%, 7^.y -7— ~> s 

40 [ o 0 1 6 ] 

, =iyt i ^—* i i(Dffij&*miry'x'y7mx'h% 0 yy 

yT"^ y n -a vfa — ^ (W^^Jc-v^ y n 3. 
yfa-^i^t?,) .1-1 ft. CPU {^»f) 
1. 2 t , ROM; (Read Onl y Memory) l-3i> RAM 
. (Ramdom Access Memory) ' 1. 4 i: , JfclfciBF 1 9 i , iffi 1 ?- 
A73iS^-feuy <? 2 O.i. ^^'^7 Ku^.^J5klH]^2 1 
t, UAR T- (UniyersalAsynchronous' Receiver and T 
ransmitter) 2 2b /vXffitfLZft,. ■ El* L^^^C 
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1 1 tct^Tte, -^(D^ummm^t UAC 

L (All CLear) iffiT- 2 3 i T E S Tiffin 24 t L 

[0 0 1 7] ROM1 3tt, 3-— ifROMl 5 b*r~# 
ROMl'6i:i:<);otM^, fcbX.&y'yv^^* 

^^<om^^«m£^^itg^RbM^fo^o ra 

Ml'4(i ^-fRAMl 7ix^i/-hRAMl 8 

ttcioTlf^^n^o CP'ui2tH TYio*s<* 
2 5 k'T — f"'** 2 6 2;jJSgSft£*i,T^5o ROM 1 3 
•iRAMl 4 fctt, CPU 1 2 t7 2 5 tf 

-^>U2 6t^J:otii$^o 7>^/^2 5 
laotROMl 3^ifcDT Kl/^^$H, 7*—* 
2 6 Sr^ LTf- > ■<0»S*5fi : fetbio 
[0 0 18] a-fROM15tfl, ifiSBBlSbfc 
7^y V 3 y^a ^7 ATfc 5 rL-if^a ^7 A£S 

''»iW*^T*5t), ^e^^RdMi 6 '-fcttmrK^L— ^f-fu 

3fi«"3i i(Dil{fffl»^J:^-i^ROMl 5fc*MftS.-' 
»J»«rfT5« 

[0 0 19] if RAMI 7f3\ a-fROMl 5t 
i?3&5fTbK5 0 ^U^-FRAM18lt 

[0 0 2 0] UART2 2H, ^ROMlBtfft 
JBft S tux v ^ <5 ^ — * ^fcj&fct&'J: tf— * .KlEiS * 
*9*-> O ^/ h JRfc if Ofll«K*<5^T, 2 *CD{g 
*fcffl^TVyT/v*«^-^oafeS«S:tT5. UA 
R T 2 2 fcli, JfiHF-AAft-S-fe ^ * 2 0^ Lt« 
gt3 i^^f-^^AA^5o UART 2 2tdA* 
^tb/cx — ^^U- h R AM 1 8*5«tt^^<^^ 

[0 0 2 1 ] ^^usvifW 1 1 tt, ACLiBi 1 
-r^^ D^yt'a-^ i i P^(D\y\y^^t^l£<D\^^ y 

Ti-5 0 ait. -e^^oa^tfa— ^rif± % «rsa 

tdT E S Tffl^- 2 4 »tX* £KTV^s 1"</V 
iWSii'Si&ai: lt-7>f * P3>tr^- * I I rt^E 

[0 0 2 2] B12fi, UART2 2m^7-^^)7 
^ s> hSr^i-E-CfcSo 02 (1) -Ttt,^— ^» 
#J&*7 t IX tt.8 Hd«toT«J58;$il/fc7d-— 

Kt^lS^Tt'y h 0^b fcV h n 



5 

(nte7tL<ii8) JtOf-^H±oTM^Wc 
^-^ffl^K^fe^o n36S7-e*>5»frK:f±. 7*- 
*«MN;:3ltt^T 1 \fy ^f^Tfc5^y7^ try 

[0 0 2 3] H2 (2) -Ctt, t 5 — ^«B^*s-9lf y hfc 

[0 0 2 4] JttSSSl 9ttu- 7KW^2 SfcJ:^ 
— ^*2 6<D7*— # b\ hRAMl 8 fclB 

j*HH8 2 1tt\ ACL«-8-<DA**sj:t/*«Wii*«4fe 

20 tlcSo*^T s ^--f ROMl S^itf^^^ROMl 

^TV^T, ^-9T KU^*fi6H18S2'i36^ai**^S 

[0 0 2 5] El 3 *S^fA***ir ^^20 (0«J* 
SrSr^Py^HTfcSo. SST-AMft^^2 0 

U>^#4 1 tf— Hty MhIK4 2 {f-§- 
«)m^lH]SS4 3 i % m-&X^7«F pT-IhIK 4 4 Affl^W 
30 ^^0S&4 5i:. h?V^^4 6 ■iSr-&Ay-e«fiKSJx 

[0 0 2-6 1 AH1^«J*x.IhIBS4 5tt, 5 1 

n§y^ F E T (Field EffectTransistor) .Xfe^ h 
7^^5 2t NAND-y- h 5 3 b\ p'lOFE 
Ttfo^ h77^^ 5 4 i Sr^T«Jti^ 0 \%% 
«JlftxlHlK4 3tt. AND^— h5 5 t 56tOR^- 

b 5 7 fcSr-&^«riE**uT*5 9, AND^-h5 5(D 
tll^^ORy- h 5 7<D— ^OA**?-^A*Six, A 
NDy— h 5 6 Office) R^— h 5 7 ^{iH^OA^S 1 
40 ^ICA^l^tt^o {f-^-A^fl : ^rii]SS4 4(i; AND^- 

h5 8Sr^A/-t?«*S^5 0 

[0 0 2 7] @3t:iilO(0D7!J^7 P 7D77^Lt' 
*bT^^5*s % u-^^^4 1 ttJg^-A*(S-§-fev^.^ 2 

TfBSStbS ^^4 1 n ^(ffl^^ 

50 SB^DfcA^^ixTu^S^to^/^sffi^iB^Q*^ 
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{f-^-S ELI f4, AND^-h58 to— ^OA^SS^f-K 

tt, AND^- h 5 5, 5 6 ^OA^JK^fc-tivP 
*lA*£*K ^y77 5.1^J»MJtl 

[0 0 2 8] t-hlitsy MHB4 2 0ttl*tt, 
^4 l<D])±y hBfRt, ANDy-h5 5(0i*O 

f«6 0ft ANDy- h 5 6©tt*OA*Sfi AN 

[0 0 2 9] AfflAW*A.EIK4 5K*5t45/<y7r 5 
1 fctt, TES Tffi^ 2 4 h1SW0 5 9 Sr^T ttft-l 
»W*ft5c fS**5 9tcf4, pKOFETtfcS K 
4 6(75 K W -VD*5SS!RSix-CV^5o ^ 

^4B^f^toa^ s ^-^b^^Tv^So Lfc45oT, test 

«J*x.E]BS4 5fcA*Six5«#©u^/vttyN^ w</v 

[oo3oj ^^7511:11, m%sRBtmm\t^ 

4So ^^77 5 1(Z)ffl*ft rtgPTE ST{f-§-NTE, 
t L.T^>f ^ P aV'trrL — * 1 .1 rtO«lO**5?*fctt 

5 4CD ^D*SKtt-£*UT^5p 
.*5:4tt\- hGdSgf±BSHT*5 5, y — *-S fcttBfafe 

OW^ibtLTV^o Lfc^.oT, /<y77 5 1© 

•Tlf-^NTEfi^^ l/^V^^^o - ' 

[0 0 3.1] h7^i?540KWyDft Sfefc: 
NAND^- h 5 3^1 ^AAffi^i^I?tt5o N 
AND h 5 3 <DW> 2 ^A^Si^i: fjtff -g- SELl* 
AASft, »3©A*« : Ftf±UART2 2^fe(OtfA 
fl^OUA^^^o NANDy-h5 3(DHJA 
tt, h7V^^ 5 2CD>^- hGt^^bttSc 

[0 0 3 2] ^ * D.nytV-^ 1 1 M«ffiWSfiA£ 

h y ir y h[n]Sg4 2 3SSiE<D^/u^{S*Srm* 
U u^^4 l*5y.irs/ hStLio Lfc^ot, 
S E L 1 fin — W<A-i& , fS# S E B u-</V 
t*5o (lfSEB^';77 5 l^^^lCA^^ 
tbTl/^cD-C, TESTffiT-2 4 klA^ SivC^5ffi#- 
<0U^uj&S-t(D44rtgBT E S TfltNTE<OI/^t 
UTtfi^^n^o rtSBTE STff-grNTEtt, -7^>>n 



[0 0 3 3] 7KU7/^2 5^«toT/T§WW^7 
f 4 1tt, AA«f DCAASftSf-*^^ 2 6©fi 
flSr^^Diy^fffCKl^itty^f-t^ A 
^ffi-T-DtcA^^tv^ffi-^^/N-r i^/KCfe**^ « 
fSEL.l *S/n^ U^»c&5o {f-g-S ELI u 
-<;W:/^:t}:J:oT, ACLST-2 3fcA*£ft5 
iS^rifis {I-g-A^fF^IU^4 4(DAND^-h5 8 Sr^T 
LTUARTAAflfUAtLtUART 2 2 A;£ £ 
10 ;h,3 0 {B-g-A^rF^IlH]S§4 40WUART2 2 «ft 

if ROM 1 SfcftiWSixTV^aT^.y -jr— v'g 

7 J±(D*#— hT Kv^OffiSr^S a 1/->RAM 1 8 

[0 0 3 4].UART2 2lt ffilE^fcJ&fcax — * 
.UARTfflM^OUAi: LtffiT-A^ff -^ir 1^ ^ 2 
0(OAtb^^^[l]£S4 5 1-A^ii-^o 'A*3*b.fc'7 tf - 
20 ^ ©«t U"<;H: J; o t N AND^r K 5 ' S&titfJ&fe 
' *£ D N AND^- h 5 3 ©Hl*iS;h : 7 y 5 2© 
^-NG A* * V > 5 CD T\ r- * <D{g # 

As&s^ ^;i/-Cfc5#^t tt h 7 y ^ 5 2 
U TES Tiffin 2 .4(0UJ^.*?P— V^iftSo 4 

teK^yv^^S 2tt*»U TEST*F24i^© 

[0 0 3 5l.4g*3S«3 l^ACLS^2 3^iOTE 
ST«8 J F-2 4fc»jKStt.Tl\54i^tt. TESTffiT-2 
30 4^bTA^^HSf-^^S^^TiB*8fl3 1 14 
AC.Lffi^2.3^i;t;TESTffli L 2 4.»cSjR*JxTV^ 
Sr*-*-iS*fS*-efcaf tf -# SrA C Lffi^- 231: 

[0 0 3 6] W ^n^ ^t 0 ^ — * 1 1 C*5WTf4, T 
EST 2.4 b HUfSx — ^ Sr. ffl * b : T * f «> 3t «> 
^«W:ACL«i : -23l:a*gt3 1 
*#A;*£ftTV*V>^fc:tt, «*gf 3 
HT^^^t*iJWri-^o 8*iS3 l^bJS 

SfB#* s A^7 $ v i: « , ^.n.nyt'a-^ 
40 1 1 tt^D^Af^y^- KTtt*l^*JJ»f'f 5 0 
[,0 0 3 7] ffi*SIB3 1 *^JS*«-8-#A*.$^4^ 
7^^ffl^o^7Atti/^#4 ItC-r-^/^ 
2 6^^LT{f^^A^i-^ri:^J:o.T^v ; ^^4 1 
y7LTACLS^2 3^C0A*^rt§UACL<B-g- 
NACtU TESTS^2 4^AAWTEST. 
m*§-NTEi^5J: ACLKf 2 3, TE S 

T*-?-2 4 0aifiB«I«lx.ft, x^u-hRAM18K. 

T K^U25 tcj^LT^-lf^n ^9 ASrftfESi*: 

so 
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[0 0 3 8] ffi*^*3 ld^JS*«#4SAA'SiT,5 
t : WIEfc^ft-g-ttA CL^23, ft -^A^fF^TlHlSg 
44^lTUART2 2^^Mo UART2 2 

[0 0 3 9] ^n^^A^^^^-K^tt^Mat- 

y^f ^^^y^ ACLS^2 3&^LT«B-A;*rtB* 
tU»2 0'^tA*S^5o St)tUA'RT2 2tA 
UART 2 2^?)XiiLl/- hRAM 1 8 

[0 0 4 o] '^^snfc^^'^KisV^y^/jcaf^rtffl 

vffy&ft.T K^^"^ 2 5*5*0*7*— 9;<* 2 
jK«&«aS:Blii*UART 2 2^fc'ai*i"5o UAR 

[004 1] "jWr^fea^^ W ^ *>f y hf 

h R AM 1 8fc»#l'i-5 0 'fllWSftfcaV^K^-lF 

^ ^U— KRAM1 8K*&jjrt*^TV^5^— ^^^9 
f7 KW^SrT K^/^ 2 5 fcRjfeb* ^ 

tVW^Wyff J fH^2'5 : , 2 %<!><t — 9 
t 1 9 K*5l^TJti«i-5 0 

[0 0 4 2] x^^U-hRAMl 8l:M^tlT^§ 

SiirSo ^ FR'AMl 8 ^;I1£M£;ft/r^&:/^' 

fc"54§-&KW\ r^'f-^i:r-^^'2 6Sr^LXte 

—^-ftLtfJKtDT K 1/^/6^ ^ 3. hRAMl 8 Id 

10 0 4 3'] 04il'^^^O3>'^-* 1 1 »-*5»t 

T, 0 4 (1) »c*i~«H39saA*tb5fc. Wrftlt Hi 
*3^TBl4 (2) Ml-fey 2(0tB* 

^p— TLJ UX/v^feW r Hj U^^i:Sr±^ 
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ofcr tfc±oT|g|4 (3) l^l-ftgBAC Lff-g-NA 
C«5SC±«S5 0 0.4 (9) 

4^<7?A*36 s S:±36 s 9ttC»Ma4 (7) fc^-TrtgBT 
E S Tffi-^N T E *SS£_b*S 5 fi Cft £ e 

[0 0 4 4] t-M/ty MBK4 2 0ffl*3SS, ^Jt 
2 fcfct/ ^d- UX/t— t £T£ S 5^' rtSBA C Uf •§* 
NAC«Sp-^vi4Ti s 5o Hits/ MUSM 
2 ^^D-^/H:4of::tl:J;oT, 04 

(6) JC*4"«*'S ELI 3JS&±*S 0 D»«f*l t 3 
*5V^T^>f ^^t^So ftf 'SEL W</WC 
JiofttiCiot, ^Jt 3^i4 (8) 
ART ia*«-g-0 UAt bT mjJzB LfcBff ^^t"- * 

TESTS^2.4^?>m^^n^T'-^fi04 

(9) t/Tti5tfl'touAtiW ^iD-u 
^/vt^xm^Sc striae— ^tostuti. <Wt 3*>e> 

i*£0 t 4-*-e<OJWBBT 1 K#i^X?Tt>ti%o ffi*SS3 

[0 0 4 5] 04 (4) ^tS*gfi3 1^^>Sffl$ 
ixfcJtS«F«**^ NS0 t 5^^TA'CLS : f2 3 fcA 
^SftSi* 04 (5) IC/TtUARTAMtUAt 

lTUART'2 2^iA*^ 0 JS^if ^(O^M 5 
^J t 5A»bWF*Jt 6**-e©»!MT2»c*5V^ff*?ix 

3 e JHIBT 2 tibV-CAC L#ST- 2 3 

tUAR-TA^JfS-S-UAtttlRl— i/^;vi45o h 

y -fey ngK4 2oa**sscT*s5WFai t 2frhfc^\t 

><0*Bt5*S^Ti-5«Flffl t 6^T^fflraT : 3ld^VN . 
Tx f^y^ffi/n^7A©jB»teJ:OUART2 21: 

[004'6]-H5H v^^Dnyt'a- ^-1 1 tciolt 
5AQ.aSr*i~>a-— ^ — K + ^c 'Ts'ry-?* IT? 

SiXfyi/s 2-fciStf 0 7ryys2-eii; > V 
ir y. h [H&& 4 2 tCiol>T«-§*^^ $ Jt,; 1/^^4,1 

[0 0 4 7] ^<^7 i ^V p s rt«BTEST«* 

✓I'-Cfc & y ^ s-4 Jcittfo ^^iy^s4 

-Ctt, hy'-fey hEBS4.2d»bOft-&a*3&Sffit$ 

h«ffi*s»»*tufcOT?/-Uv?^^ 4 1 (ix-^^^ 2 

T. u^^4 10ffl*SS^-Q^?>m*Stu5fB-S-SE 

L 1 .*OV>T VX/vi: V^^ 0 

[0 0 4 8] {f-f-SEL liS/N^ tic J: 
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ot, fg-g-«Jlfex..igK4 3*>kffi#£;h,5l*3SBACL{B 

A^W^TEIfc 4 4 <b ffl* $ *u5 U A R T A*fB*U A 
l"<;Wi< AC LJS^2 v 3*^A**^5{§-g-^ 
U^/W^S-it^T^ft?>ix5tf iTtet>h, ACL*?- 2 
3ttJ85fcK«3 l^bl^t<^f-^<mAM 

[0 0 4 9] 7f7^s5m Kw^jsfcii] 

OM1 efcftiWSJx'TV^^y^rci^yAaSiett io 
"ft;h,5o *fc* ^-if ROM1 5lC*&^ft*L-C^6^— 
f/D M»(D*$— YT KW*A S ^S ^ U— h RAM 

[0 0 5 0] jgc< ^T^s/^s.efcteVA-Cfic UART 2 
2 A>bB^^^"S"# s tti# E S TSB^P 2 4 Sr^> 

**iga3a^t^i'fen^o i TE ST«f2 4(iffi* ! 

-f n ^ 9 A ^ s> > *a % ft p o 
[0 0 5 1 ] iffi«rt#*S(f U***ofc»&fc v 

.«*sme'3' 1 tmm ZtixW*^ t wru is^s t / 

ELlSror. U^/Vfc-f : 5 0 ff S E L 1. iJS.o — U"</v 
tt, -^^^n n^tfrL-^. i l^^rMtSACLff-g-! 

flffirtaTE STfifNTE.i:Uffl^b^o ft b 
(d, zn^^U- hRAMl 8 te&jfaZtiX^Z^—lfzf 

§:iES)fti*rSo 

[0 0 5 2] ^xsz-^s 3^*5V^-C, TEST iffi-T" 2 3 
K A^J ft ixT ^ 5 ft #36S ci - w</v-e fc 5 i *J Wr 
left, W * d 3 yt°a-^ l 1 teiuiSLfcT^ 

[0053] sk±<o x o \^^m<omM(o r. comm. «t 

*Uf, ^ p 3 y if l l SrfifttSRt, AC 
LffiT* 2 3 iTES Tiffin 24t tCffi^jt 3 1 tmWt 

T. fflT-^tgSr^^xTACLffi- : f-2 3, TESTES 

**3fi«3-lf4iSfettT#-fc^* ( t*^U" , 
fc 19 , y*'* y <>f^-*iy KSrA^-T 5 i£ t * s t?# 5«t 5 * ■ 

[0 0 54] *fc, ACLffi^23^J:t;TESTS^ ' 

2 4co^tg(±, a#^^o;/7A»^a)rte«f^ttfc*9 so 



o (om^m^mm t -+ a ^ i So 

[0 0 5 5] fc;fe\ ^P^^HSS^CCD^T^, RO 
Ml 3tt***."5Iffi3fcROM-Cfe5 t Lfc*S, -e^^R 
OM^J: .i:*s-c#^v^ROMSrftfflUfc 
i^fcott, ^^^^S^Sriffi^A^ffi^iri/^^- 
2 0$r^LTSc^!±i-rr tW^S©^ W^p^V 

7*fto z.k&x%% 0 

[0 0 5 6] 

<D<ffi^ £r v- >- yf-^-i ^pnyt* ^ — ^ 5 

ft ^ ^ ^ ®W J£ < > 8 r 1 4 < ««fc»f* *t 
b^^T*ROM^^^^^TV^8T'7 P y ^--Va y- 
-fa if J? I* <p¥'\ y # kfffi w 1 3» -C # « o 
[0 0 5 7] Sfc**^fc:-J:-ixtf, ROMtttSlttfct 
m ^ fg ^ r o M t k «t ' o X ^ $ Jx 5 © *s\/Viv*f> 

[0 0 5 8] ft bK*«WK'iHfJ,- -^-Y ^ F 3 ^ t0 ^- 

t ^x<omm^ftom\c^mmm(Di&^^nmm^ 
[@i] ^pj^^^-^ffiTfo^v-^^/v^^y-v 

\m : 2) UART2 2i:^lt?)7-^07^--75/ h Sr 
[0 3] 4B^A*«-g-feu**2 0O*ritSr*i-^CFjx 
[S14] v^^payt'a-^l 1 »-*5Jt 5 ^ 

7P-ft-K*fc^ c 

11. vy^f^^^Dpyta-^ 
12 CPU 
1 3 : ROM 
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1 4 RAM 

1 5 i-fROM 

i 6 *=*'r:om 

1 7 a-fRAM 

18 x^l/-hRAM 
1 9 Jfcftgg 
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